All reactions were carried out in a dry atmosphere under argon. The chemicals used were dried and purified according to common procedures. Products were identified by spectroscopic analysis ( 1 H NMR, 13 C NMR, IR, MS, HRMS). Multiplicity was determined by DEPT spectra for all compounds. Infrared spectra were obtained on a PERKIN-ELMER FT-IR 2000. NMR spectra were recorded on a BRUKER DPX 400 or a BRUKER AVANCE 600 spectrometer. MS and HRMS data were obtained on a FINNIGAN MAT 95 or a WATERS ACQUITY UPLC-MS H-CLASS. Reactions using microwave irradiation were performed in an ANTON PAAR MONOWAVE 300 reactor.
rac- (4S, -methyl-3-methylene-1-phenyl-1,3,4,5,6,7-hexahydro-2'H,4'H-spiro[indene-2,3'- 
rac-(1R,2R)-4-((E)-Benzylidene)-6'

pyran]-2',4'-dione 5f
Yield: 400 mg (0.98 mmol, 98%, dr 17:1). Analytical data for major ds: 3, 4, 5, 6, 7, 
Catalyst A (0.02 mmol) was dissolved in toluene (1 mL) and a solution of trifluoroacetic acid in toluene (1 mL, 0.04 M), 3-methyl-1-penten-4-yn-3-ol (1 mmol) and the nucleophile (1 mmol) were subsequently added. The mixture was heated to 180 °C for 5 minutes using microwave irradiation. n-Butanol (4 mmol) was added and the mixture was General procedure for the preparation of norbornene derivatives 7: Catalyst A (0.02 mmol) was dissolved in toluene (1 mL) and a solution of trifluoroacetic acid in toluene (1 mL, 0.04 M), the propargyl alcohol (1 mmol) and the nucleophile (1 mmol) were subsequently added. The mixture was heated to 180 °C for 5 minutes using microwave irradiation. Water (5 mmol) and the dienophile (1 mmol) were added. BF3•Et2O (0.1 mmol) was added for the preparation of 7d. The mixture was heated to 200 °C for 10 minutes using microwave irradiation. Evaporation of the solvent and flash chromatography on silica furnished the purified product as a colorless or yellow foam.
rac-(3aS,4R,7S,7aS)-4-((Z)-1-Hydroxy
Yield: 312 mg (mmol, 89%, dr >20:1). Tautomeric mixture (2.5:1 at r. 6-dimethyl-3a,4,7,7a-tetrahydro-4,7-methanoisobenzofuran- 
rac-(3aS,4R,7S,7aS)-4-((Z)-3-Hydroxybut-2-enoyl)-5,
1,3-dione 7b
Yield: 70 mg (0.25 mmol, 25%, dr >20:1). 
Yield: 278 mg (0.87 mmol, 87%, dr >20:1). 
Yield: 392 mg (0.75 mmol, 75%, dr >20:1). 4R, 7S, 4, 7, 
1,3(2H)-dione 7e
Yield: 178 mg (0.46 mmol, 46%, dr >20:1). found: 388.1542. ,3-dimethyl-1,4,4a,9a-tetrahydro-1,4-methanoanthracene-9,10-dione 7f Yield: 105 mg (0.28 mmol, 28%, dr >20:1).
rac-(1R,4S,4aS,9aS)-1-(2-Hydroxybenzoyl)-2
C5), 54.9 (CH2, C9), 54.3 (CH), 52.0 (CH), 51.1 (CH), 13.9 (CH3), 13.7 ppm (CH3); IR (ATR): ν = 2923 (w), 2859 
Dimethyl rac-(1S,2R,4R,5S)-1-((Z)-1-hydroxy-3-oxobut-1-en-1-yl)-2,4-dimethyl-3-oxatricyclo[3.2.1.02,4]oct-6-ene-
6,7-dicarboxylate 8
Compound 7c (1 mmol) was dissolved in CH2Cl2 (5 mL) and cooled to 0°C. mCPBA (1.1mmol) was added and the mixture was refluxed (40°C) for 3 hours. The mixture was washed with saturated aqueous NaHCO3 and extracted with n-pentane. The organic phase was dried over MgSO4 (sicc.), the solvent was evaporated and flash chromatography on silica furnished the purified product as a colorless oil. 5bS, 6S, 7R, 8aR, 14aS, 14bR, 15S, 5b, 8, 8a, 14a, 14b, 15, Catalyst A (0.02 mmol) was dissolved in toluene (1 mL) and a solution of trifluoroacetic acid in toluene (1 mL, 0.04 M), 3-ethynyl-1,5-diphenylpenta-1,4-dien-3-ol (1 mmol) and 4-hydroxy-6-methyl-2H-pyran-2-one (1 mmol) were subsequently added. The mixture was heated to 100 °C for 1 hour under argon. 1,4-Naphthoquinone (2 mmol) was added and the mixture was stirred at 100 °C for 5 hours under argon. Evaporation of the solvent and flash chromatography on silica furnished the purified product as a yellow foam. The product is poorly soluble in organic solvents. Yield: 470 mg (0.69 mmol, 69%, dr 7:1). Analytical data for major ds (7,8,11,12-endo) :
rac-(1'R,3S,3a'R,4'R,7'R,8'S,8a'R,8b'S)-6,6''-Dimethyl-3',6'-dimethylene-1',4',8'-triphenyl-3a'-((E)-styryl)-
7.26 (d, J = 7.6 Hz, 2 H, Ar), 7.19 (t, J = 7.5 Hz, 2 H, Ar), 7.09 (d, 5bS, 6S, 7R, 8aR, 14aS, 14bR, 15S, 5b, 8, 8a, 14a, 14b, 15, hexaphene-7,3'-furan]-2',4',5,9,14,16(5'H)-hexaone 10b
Energy minimized model (MM2 force field)
Catalyst A (0.02 mmol) was dissolved in toluene (1 mL) and a solution of trifluoroacetic acid in toluene (1 mL, 0.04 M), 3-ethynyl-1,5-diphenylpenta-1,4-dien-3-ol (1 mmol) and 4-hydroxy-5H-furan-2-one (1 mmol) were subsequently added. The mixture was heated to 100 °C for 1 hour under argon. 1,4-Naphthoquinone (2 mmol) was added and the mixture was stirred at 100 °C for 5 hours under argon. Evaporation of the solvent and flash chromatography on silica furnished the purified product as a yellow foam. The product is poorly soluble in organic solvents. Yield: 467 mg (0.71 mmol, 71%, dr 3:1). Analytical data for major ds (7,8,11,12-endo) : Tetramethyl rac- (1R, 2S, 2aR, 5R, 4', 5, 5a, 5', 3 '-furan]-3,4,6,7-tetracarboxylate 10c
Catalyst A (0.02 mmol) was dissolved in toluene (1 mL) and a solution of trifluoroacetic acid in toluene (1 mL, 0.04 M), 3-ethynyl-1,5-diphenylpenta-1,4-dien-3-ol (1 mmol) and 4-hydroxy-5H-furan-2-one (1 mmol) were subsequently added. The mixture was heated to 100 °C for 1 hour under argon. Dimethyl acetylenedicarboxylate (2 mmol) was added and the mixture was stirred at 100 °C for 5 hours under argon. Evaporation of the solvent and flash chromatography on silica furnished the purified product as a yellow foam. The product is poorly soluble in organic solvents. Yield: 495 mg (0.79 mmol, 79%, dr 4:1). Analytical data for major ds: 3'R, 3a'S, 3b'R, 4'S, 5'R, 13'R, 4', 3a', 3b', 4', 6', 6a', 12a', 12b', 13', 3'R, 3a'S, 3b'R, 4'S, 5'R, 13'R, 4', 3a', 3b', 4', 6', 6a', 12a', 12b', 13', 2H, de] 
